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ABSTRACT

Children tend to eat more fruit and vegetables when more
are available in the home. We proposed and tested a
model that predicts the availability at home (hereinafter
termed “home availability”) of fruit, 100% juice, and veg-
etables, using new measures of frequency of food shop-
ping, purchase, and comparative purchase outcome ex-
pectancies (ie, the perceived benefits and costs of
purchasing fruit and vegetables), home food pantry man-
agement practices, family social support for purchasing
fruit and vegetables, food shopping practices, and body
mass index (BMI). Participants (N=98) were recruited in
2004 in front of grocery stores and completed two tele-
phone interviews. Cross-sectional hierarchical regression
was employed with backward deletion of nonsignificant
variables. Despite many statistically significant bivariate
correlations between the new variables and home fruit,
100% juice, and vegetable availability, social support was
the primary predictor of home fruit availability in multi-
variate regression. BMI and home 100% juice pantry
management were the primary predictors of home 100%
juice availability. Social support, BMI, and shopping
practices were the primary predictors of home vegetable
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availability. Social support for purchasing fruit, 100%
juice, and vegetables was an important, consistent pre-
dictor of home availability. These findings need to be
replicated in larger samples.

J Am Diet Assoc. 2008;108:1231-1235.

many positive health outcomes (1). Children tend to

eat more fruit, 100% juice, and vegetables when
they are available in the home (2). Little is known, how-
ever, about factors influencing home availability of these
foods. Enabling adult food shoppers (with children at
home) to purchase more fruit, 100% juice, and vegetables
should increase home availability, and thereby children’s
consumption. Qualitative research suggested a variety of
factors may influence the purchase of fruit, 100% juice,
and vegetables and thereby increase their availability in
the home, including: frequency of food shopping (3); pur-
chase and comparative purchase (eg, such as fresh vs
other); fruit, 100% juice, and vegetable outcome expect-
ancies (ie, the perceived benefits and costs of purchasing
fruit, 100% juice, and vegetables) (4); home food pantry
management practices (5); family social support for pur-
chasing (6); and food shopping practices (7). The Figure
provides a conceptual model of how these variables could
logically be interrelated.

Based on participant statements in qualitative inter-
views about home food practices, items were generated
for corresponding scales. In subsequent quantitative re-
search, the psychometric characteristics were assessed
and validated against measures of home fruit, 100% juice,
and vegetable availability (4-7). A relatively new psycho-
metric procedure, Item Response Modeling, assessed how
the items distributed across a latent variable and thereby
covered the distribution of all participants. All scales
correlated with home fruit, 100% juice, and vegetable
availability, even after correcting for social desirability
response bias. The authors hypothesized that all the new
scales would predict home availability of fruit, 100%
juice, and vegetables.

Consuming fruit, 100% juice, and vegetables has

METHODS

Design

This was a cross-sectional study. Food shoppers were
recruited in front of supermarkets and grocery stores to
participate in two interviews, separated by 6 weeks. The
data reported here were from the second interview alone.

The interviews began March 25, 2004, and were com-
pleted June 25, 2004. The Institutional Review Board of
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Figure. Model of influences on home fruit and vegetable (FV) availab

the Baylor College of Medicine approved the research
protocol. All participants provided signed informed con-
sent during initial contact in the store.

Sample Recruitment

First, stores were recruited, then shoppers within stores
were recruited (4-6). Twenty-two stores (20 large, two
small) were selected to be approximately evenly distrib-
uted throughout all neighborhoods of the city. The inclu-
sionary criteria for individuals were being aged 19 years
or older, having at least one child aged 18 years or
younger in the home, being the family’s primary food
purchaser, and not being away from home in the next 2 to
3 months. Recruitment and interviews were conducted in
English and Spanish, as necessary. Of the 248 people
recruited in front of the stores, 167 (67.3%) completed the
first interview by telephone and 98 (58.7%) completed the
second interview (Time 2) by telephone. Participants re-
ceived $20 for completing the first interview, and an
additional $25 for completing the second interview.

Measures

Demographic characteristics were measured using com-
mon questions. Self-reported height and weight were col-
lected at the second telephone call. Body mass index
(BMI) was calculated.

The home fruit availability scale had 13 items; 100%
juice availability had three items; and the vegetable
availability scale had 18 items. The respondent was
asked if each item was available in the home in the past
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ility and consumption.

week (yes/no) (5). These scales were previously validated
against home observation (8).

Frequency of food shopping was measured using a pre-
viously validated item (3).

Outcome Expectancies for Purchasing Fruit, 100%
Juice and Vegetable scales included nine items each.
Example items at the extremes of the item distribution
included: “I like to eat fruit (vegetables) because they are
good for your health; ... they are inexpensive”. A five-
category response scale (strongly disagree to strongly
agree) was used (4). Comparative Outcome Expectancies
for Purchasing Fresh vs Other Forms of Fruit, 100%
Juice, and Vegetable scales included nine items each.
Example items at the extremes of the item distribution
included: “Comparing fresh with canned, bottled, and
frozen fruit (vegetable), would you say fresh are better for
your health; ... fresh are quicker to prepare?” A six-
category response scale (canned always, canned most of
the time, not sure, fresh and canned about equal, fresh
most of the time, fresh always) was used for data collec-
tion (4).

Home Fruit, 100% Juice, and Vegetable Pantry Man-
agement Practices scales included eight items each. Ex-
ample items at the extremes of the item distribution
included: “I decided to buy more canned, bottled, or frozen
fruit (vegetable, 100% juice) when they are on sale; . . . to
keep a variety at home (5).” A five-category response scale
(strongly disagree, disagree, not sure, agree, strongly
agree) was used (5).

The food shopping practices scale had 12 items. Exam-
ple items at the extremes of the scale included: “How
often do you look in the refrigerator/pantry before you go



shopping to see what you need? . . . read labels for nutri-
ents?” A five-point response scale was used for each item
(0O=never, 1=rarely, 2=sometimes, 3=most of the time,
and 4=all of the time) (6).

The Purchase Social Support scales had five items
each. Example items at the extremes of the scale in-
cluded: “How often has someone approved when you pur-
chased fruit or 100% juice (vegetables)? ... discussed
purchasing fruit and 100% juice (vegetables) with you?” A
five-category response scale was used for each item (from
1=never to 5=very often) (6).

Social desirability of response was measured using the
“Lie Scale” from the Revised Children’s Manifest Anxiety
Scale (9). This subscale consists of eight items each coded
yes/no, and had a Cronbach’s « of .76 (10).

Statistical Methods

Time 2 data were employed for these analyses. Variable
estimates on the new scales were made using Item Re-
sponse Theory procedures (11). Tests of independence (x?)
and ¢ tests for independent samples were used to assess
differences in demographic characteristics and scale
scores between cases with vs without complete data.
Pearson correlations were calculated for all variables re-
lated to fruit, 100% juice, and vegetables, separately.
Using Statistical Analysis Systems (version 9.0, 2005,
SAS Institute Inc, Cary, NC), block linear regression
analyses were performed with home availability of fruit,
100% juice, and vegetables as dependent variables. Model
1 examined the regression of availability on the demo-
graphic characteristics (ie, age, sex, race/ethnicity, high-
est level of education in the household) and frequency of
shopping. Social desirability and BMI group were added
as independent variables in Model 2. The remaining in-
dependent variables (ie, purchase and comparative pur-
chase outcome expectancies, home pantry management,
family social support for purchasing, shopping practices,
and food store selection expectancies) were added with
backward elimination in Model 3.

RESULTS AND DISCUSSION

Among the 126 people with Time 2 data, 28 had incom-
plete data and were not included in the analyses. More
complete data were available on African Americans and
participants with complete data tended to have lower
fruit and vegetable purchase outcome expectancies.
There were no other differences on demographics or the
new variables. In general the sample was aged 38.8 years
with 2.4 children living at home, mostly women (76.2%),
ethnic minority (82.6%), high school graduates or less
education (51.5%), and overweight (61.1%).

Home Fruit Availability

Four of the new variables were bivariately related with
home fruit availability. Respondents with higher BMIs
did not have more fruit available at home. Only highest
attained household education was significantly inversely
related to home fruit availability in the first step model
(see the Table). Neither social desirability nor BMI were
significantly related to home fruit availability after con-
trolling for demographics in the second step model. Only

social support was a predictor in the third step model and
accounted for 16% of the variance in home fruit availabil-
ity (Table).

Home 100% Juice Availability

Home 100% juice availability was significantly bivari-
ately related with many of the variables, including BMI.
Only highest attained household education was signifi-
cantly negatively predictive of 100% juice availability in
the first step model (Table). BMI group was significantly
related in the second step of the model testing process.
BMI and home 100% juice pantry management practices
were significantly related in the third step and the model
accounted for 18% of the variability.

Home Vegetable Availability

Home vegetable availability was significantly bivariately
related to most of the other variables. None of the demo-
graphic variables were related to home vegetable avail-
ability in the first step of the model (Table). BMI was
predictive of home vegetable availability after controlling
for the demographic variables (Table), and BMI, social
support, and shopping practices were substantially pre-
dictive of home vegetable availability, accounting for 17%
of the variability in Model 3 (Table).

Although most of these variables were bivariately cor-
related with a corresponding indicator of home fruit,
100% juice, and vegetable availability, social support for
purchasing was the primary consistent predictor for
home fruit and vegetable availability, even after control-
ling for demographic factors, social desirability of re-
sponse, and BMI. Social support has been a predictor of
other health-related behaviors (12) and thus offers prom-
ise of better understanding home fruit, 100% juice, and
vegetable availability. The importance of the new vari-
ables was emphasized by the substantial increase in pre-
dictiveness of the multivariate models when the new
variables were added.

The patterns of relationships were consistent with the
proposed conceptual model of interrelationships (Figure).
The small sample likely precluded verifying all the pro-
posed relationships. Further research with larger sam-
ples will be necessary to test the proposed relationships.

Limitations

A limitation of our research is the small sample size due
to the measure creation and validation purposes of the
sample. It is possible that more variables would be pre-
dictive if sufficient statistical power were available to
detect those relationships. It is also possible that inter-
actions existed among some of the variables in predicting
home fruit, 100% juice, and vegetable availability; how-
ever, no interaction terms were tested due to the low
statistical power. Other limitations include possible dif-
ferences in participating vs nonparticipating stores, not
being generalizeable beyond the city of Houston, TX, and
the focus on total home fruit, 100% juice, and vegetable
availability, not by fresh, frozen, or canned separately.

CONCLUSIONS

Home fruit, 100% juice, and vegetable availability has
been related to fruit, 100% juice, and vegetable consump-
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desirability, and body mass index at the Time 2 interview (n=96)

Table. Results from Block regression analyses of the availability of fruit, 100% juice, and vegetables in the home on purchasing and
comparative purchasing outcome expectancy for fruit, juice, and vegetables; pantry management of fruit, juice, and vegetables in the home;
social support for purchasing fruit, juice, and vegetables; and shopping practices, after controlling for demographic characteristics, social

Model 1 Model 2 Model 3

Variable B+SE? B B=+SE B B=+SE B
Fruit
Age 0.00+0.01 .03 0.00+0.01 .03 0.01+0.01 .09
Sex (reference group: male) —0.08+0.20 —-.05 —0.06%0.20 —.03 0.07+0.19 .04
Household education (reference group: <high school grad/general

equivalency diploma)
Some college, vocational/technical school -0.32+0.19** —19  —-0.30+0.19 -18 —0.28+0.18 -17
College graduate 0.27+0.24 14 0.26+0.25 13 0.12+0.23 .06
No. of shopping trips (reference group: 1-2 big+no/few small)
3-4 Big+no/few small 0.12+0.19 .07 0.13+0.19 .08 0.16+0.18 A1
Other —0.14+0.23 —.07 —0.15%+0.23 —-.07 —-011x0.21 —.06
Race/ethnicity (reference group: white)
Hispanic 0.37+0.32 24 0.29+0.33 19 0.18+0.30 12
Black 0.12%+0.29 .08 0.05+0.30 .03 —0.13+0.28 —-.09
Social desirability 0.02+0.06 .04 0.03+0.06 .04
Body mass index group (reference group: overweight/obese) 0.16+0.17 10 0.15+0.16 .09
Social support 0.42+0.11* .39
Adjusted R? 0.03 0.02 0.16
100% Juice
Age 0.00+0.01 .02 0.01+0.01 .04 0.01+0.01 .07
Sex (reference group: male) —0.05+0.28 —.02 0.06+0.27 .02 0.13+0.26 .05
Household education (reference group: <high school grad/general

equivalency diploma)
Some college, vocational/technical school -0.51+0.26"* —.22 —046+0.25"* —-20 —-0.51%£0.25"* —.22
College grad 0.51+0.34 19 0.43+0.33 .16 0.34+0.32 12
No. of shopping trips (reference group: 1-2 big+no/few small)
3-4 Big+no/few small —0.27+0.26 —-12 —0.21£0.26 —.09 —-0.19£0.25 —.09
Other —0.2+0.32 —-.08 —0.25%+0.30 —-.09 —0.24%+0.30 —-.09
Race/ethnicity (reference group: white)
Hispanic 0.25+0.44 12 —0.05+0.43 —-.02 —-0.18%+0.42 —.08
Black 0.54+0.40 .25 0.23+0.40 1 0.00+0.40 .00
Social desirability 0.12+0.08 14 0.10+0.08 12
Body mass index group (reference group: overweight/obese) 0.60+0.23* .26 0.58+0.22* .25
Juice pantry management 0.16+0.07** 24
Adjusted R? 0.07 0.14 0.18
Vegetable
Age 0=+0.01 .06 0.01=0.01 .07 0.01=0.01 .08
Sex (reference group: male) —0.05+0.19 —.03 0.03+0.19 .02 0.27+0.18 .16
Household education (reference group: <high school grad/general

equivalency diploma)
Some college, vocational/technical school —0.21+0.18 -13 —0.18+0.18 -12 —0.13%0.16 —.08
College grad —0.12+0.24 -.07 —0.18%=0.23 -.10 —0.15=0.21 —.08
No. of shopping trips (reference group: 1-2 big+no/few small)
3-4 Big+no/few small 0.08+0.18 .06 0.14+0.18 .10 0.16+0.17 A1
Other 0+0.22 .00 —0.01x0.21 —.01 —0.04+0.2 -.02
Race/ethnicity (reference group: white)
Hispanic 0.09+0.3 .07 —-0.1+0.3 -.07 —0.08%0.28 —.06
Black 0.21+0.28 15 0.02+0.28 .01 0.04+0.26 .03
Social desirability 0.08+0.06 15 0.08+0.05 14
Body mass index group (reference group: overweight/obese) 0.35+0.16** 24 0.37+0.15** 0.25
Social support 0.35+0.12* .31
Adjusted R? —0.06 0.01 0.17
aB+SE=regression coefficient=standard error.
*P<0.05.
**P<0.01.
***Pp<0.001.
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tion among children (2). Identifying substantial corre-
lates of home fruit, 100% juice, and vegetable availability
offers the promise of identifying levers by which to in-
crease their availability, with the downstream effects of
increasing children’s consumption, and reducing obesity
and cancer risk. More research is warranted with these
new measures of influence in larger samples. Ensuing
research may target these variables for change.

This research was primarily funded by a grant from the
National Cancer Institute (No. CA 92045). This work is
also a publication of the US Department of Agriculture,
Agricultural Research Service (USDA/ARS), Children’s
Nutrition Research Center, Department of Pediatrics,
Baylor College of Medicine, Houston, TX, and was funded
in part with federal funds from the USDA/ARS under
Cooperative Agreement No. 58-6250-6001. The contents
of this publication do not necessarily reflect the views or
policies of the USDA, nor does mention of trade names,
commercial products, or organizations imply endorse-
ment from the US government.
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